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50: *Jaj 60: ^}^]\^ 

1^-€r ^-g-§- °1-S-*MI A o V ^fl^- #^ ^-nfli4 A ^ a] 

(CREDIT CARDH1 Radio Frequency)* o] -g- 

^l^^-i-^r sa^^- ^ ofl o] ef# ^>il*Vfe -M^* 

^# ^Hl^i^r ali^-t> ^^J^ -tl-g-^V-E-ofl 

-& *l-g-*>*l &^£r ^eiHMsl M^-m. -§-^^Sf«1 ^«S7il5f^. 

^ xl^^ol^ 3.^f»H^'l|v^K <3%-§^ Cfo ot? > 



o]-g-S|n}, ZL ^l^ol a^3.7l^ cfl5>^ ^0)7} 3.375*1*1 

(INCH)o|3., ^o] 2. 1256l^lo|t^, ^v\}7} 0.030°i*l.£. 

*>-§-*^ ^^-^(23). -tl-g-^^ ^$14^ °1#(24), -il-g-^ 

I^SUfSl S.JL(25). ^^Efl(26)** 1^1 <H e) 7}*] £] 

51 fe ^^Ml* u o V *l*M 4l *> *£.ZLl3(27)°| i^th 

ath «B^(30)6flfe *\2] ^°J*^ safe ^1 

4^ a}^o] sa^ioi), Ai-g-n^n 4 -§-5]^ a>^o^ 

^ 7l ( MAGNET I C ) -g- ^-*><H 7]^-£]^ x} 7 ] ^^(32)o\ ^-u}*)^, A>-g-^^ 

4^°] ^^Slfe ^^^(33)°1 S^Slc}. 3L*V ^l-g-^c^ oj-g-ofl 

t> -fl-*), ^-g-7>i=7> afl**V<H 4-§-£lfe 7l^Sl ^7}S.JL^ -tl ^ 1* 

^-sia}si ^4f«i3L^ ^i-g-n^^i -&:^>m ^*i<m *ffe ^^51 #n 



«i^7} 71 -IRIC}. 

o)nJ), x}7l il ^(32)«^1 ^JLfe A}-g-Slfe ^ 

oil ^-HlSM Safe ?l5f7l^ t ATM7l# =>-§f*^ 

#■§•21 ^-DflU fc-g-Sj AV-g-o] oj^ A^Hl^l- *fl^-«>7] $1 sfl A-] Af-g-Sl^ 

if Hindis s*°i*}<H°> ^l-g-^} = ^ ^l-g-^fe ^}7l ^^(32 Ml 

^Sl<H Silfe ^-S-^ =>^-<Hl n}^ Al^V-g- 7lc>^o> €r^l^°l Sa^ . 

Al-§-?} = 5! A>-g-^}7} JZ^f-^^-g- °l-g-*}<H °l-§-*}-fe -^H^Hfe ^ 3 *1 ^-i" 

t|7|5[o|ot *}£s A>-§-^ ^ti^ sasa^v. 

i^sf^. Ji^-slH s^a}51 -i-oj^ ^ ^1^1^51 #<y^- ^ 

%-§-<>l -§->M°fl ^«3si^i oife -*!-§- *Ke.°im ^-g-^f^i ^j-g-^£i| a} 



•g-^°l ^1^-^fe <*B]7}X]SH Af^aj^l cfl^V Cfl^-^l 7lE}»l A}-g-X> 
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cfl*V il^-*>JL ^e]*>7l] <f*«8*M* SHi-^-ti a<>m. 

^- u^si a c}^- ii-§-^-si bh^<hi 7ie^ -§^*mi 

£ -¥-£■! A}olofl ^-UlSl^, ID'S JSL^?} .EL A}-g-^^ ?l«V^«y eJolE}7> 



-§-*}<H 3^41 # ^*Rr ^EflU* 3 2 



5j o 



«1^^*1 ^^ki^g-tl^h 



S.'SolM *HrSafe «>^^°1 ^ ItM if€r «fl^ 

°) ^efl^ Htl*}*! -tl-§-^^ -§^*}t1] -i!-§-7>^ *l^-¥-(20Hlfe 
«li(21)5t. °1#(22). *!-g-*l- = -S- -M-g-**^ Safe D J-£.<a(23), <il 

-g-*l-i= •g-g-Sl'M^J o)^.(24). ^il-g-n-^ IJ-M^^ S.JL(25). -tl-g-^^ 
«^Efl(26)^# a} 3 7}*1 S] *}iL7} 7| *1| 5) nj . o] <yjffe 

«SM i7l£1c>. SLth *J -§-*}!= Sj -¥-^^3^ J£fe J i L 'eHMI* «o^l*>7l 

iti, ^-s-^^ tifi^ooHi-b ±*]x}<!) %<ji*^ safe ^ 

Afxlol J?-*}-*^ 2lJL(31). Af-g-S]^ ^^L^A^ A}-g-^}^ 



^7)(MAGNET1C)# ^-*}<H 7j 4^ i=>x>7l ^JE^ (32)o) ^-H)^^, A>-g-x).^ 



^-SjA}^ -il-f-^-E-Sl *l-£.5. <£&<H **5\ 

J£*L ^-g-^V^.^ u o V ^l*]-7l 41*fl .2. D( COATING);*! ^ 

^ ^^«.(20)^- Mfl^-¥-(30)A}ol<Hl ^J^ SI 5.(50) St. Efl 14 (60) 71- 
cfl. ^^51^.(50)^ A>-g-x}5l Al-g-^co) H]^»i3L, Al-g- 

?}*L<q -Z-SL^Jg-sq ^«v^ti ^ tt^l- *l-8-*m JEL^-*l-fe ^^^1 ^JiL7} 71^- 
^ ^£l nl , 3^5.(50)^ 3r#3°J *Mll1*3-§- 3^-§- ^^-fet}. 

e>EflL+(60)fe 3.71-1- #-fe ^-2.5. ol-f-ol ^Dl ^sl 5.(50)5. 

>hofl -^ul£l<H ^ cfl ol e> ^a] Al^^^-oJl ^ cfl^£l ^s>^5. <d 

7>*>JL, ^ ol E> ^Al -¥"Bl ^cflo^ ^*H=5. <y 71-51 

ir oflolBf-i- ^-tl*l-<H ^ ^ Si 5.(50 )^-ofl <il7f*>c}. 

^^415.(50)0)1 ^-^Slfe^^o^^^ ^=H^ 



£(30)ofl Stlfe *M >iS^(32)# -f-t! -il-g-*}J=Sl a o v ^^ ^ 

-fi-^-^i^^^ >h <h «i ^# *j-m ^-g-^f7> ±x\ safe -ti-§-7^ 

el o]c]( READER )fe ±% cfl^ol *1 7}^}. 

^-§-7}.EL°l ^EfluK60)fe eH^S. «l7}5lfe ^ cfl^sl ^3i}^ 

# 3*|S|.3.(50)*HI °J7}*}^ 50 )-fe 91 n 14(60) 3. -¥-El 

^l7>£lfe ^r^*>^ ^3°J t^* "f-ti 3^ -^^JL x}+±2] 

?}S.»i$-(Zl)Si\ A.\-%-x}2) ID( IDENTIFICATION) b>^-*1-<^ ^ ^ 

cfl^sl ^1:^460 )# eloic^ofl ol7}t>^. 
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>i cfloie>l- ^ el °1 3 ^ ££5i<H Si-b ^3 

JEL el o] c-1 ?]7}*VcV. n}e}A^, ?}i= e] o) ^ ^ ^71^. -f ^ <>i7>S]-fe 

°1 ^51 «1 ^^rSLS. -il-g-^# ^V-S-^-r 5a«H 4-8-^51 lr^je.*> v% 
7lAl^>ol Mfl^Sl<H Al-g-ofl ^E^l ^l^g-Sl^l, 7l$£l *}7l ^J=1]* 
^ tflo]E}# El ol t-1 7> ^ Hi £1*1 ^^°\}^5L JSl^ 

SLSL SLl<>l A J-g-?}H2] ^-g-ofl -tlSl^ol *ti^-^h 
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4. ^ 

# A cM -tl-g-^V^n A}-g-5q-b ^?-«lsl<H safe al^lcl^ ^ cfl 

<£}<q ^sM*# ^§-*M ^^^1* ^r*8*K? ^BflU-i- c-i 5# -s=-^} 



^fe ^^<ii^ 

2. *iu*<mi 

A cM ^j^Sl^fe ^^^j°J *}7> ^f>}<* «-^-fe 3^: 

^-55-5. *}fe ui^^-ai ^-^<y^ -ii-g-n^. 



3. 
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-§-*}-b ^-^-5-^- -¥-a<i]^ 



4. *fli*<Ml sl<H*1. 



71 3# ^-fi-.s. -¥-d?l^ 
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1 ' I I 



-S- 



£r ^^-i- <=>l-§-*f*l ^Efl^. i^Sj ^<H«1 

^ mfe €r^8*l**5. «-g-*l« t}<£«tV -^.2.5. A}-g-£l^ -il-g-^-B 

(CREDIT CARDH1 ^af^H Radio Frequency)* °l-g-t> «1 

*}-§-*^ Sd<H *}-g-^ -M-^-e-t! tfl7]Ai^o] Hfl*flsJ<H ^-g-ofl ^el^o] 

^-£]i, 7l#^ ^}7l ^-*fl ^ ^]o) ^ a] *>.!=. 9}± Blolc-i 
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I swear that the attached translation 
is true to the original. 
MAR. . 22 ,199 7 

tyon YoN^C £UK 

Signature 



** Registered No. 1997-1864" 

NOTARIAL CERTIFICATE 

SOON- YONG SUK personally 
appeared before me, confirmed 
that the attached translation is 
true to the original and subscri- 
bed his (her) name. 

This is hereby attested on this 
22ND day of MAR . 
19 9 7 at this office . t , 

SEOUL NOTARY PUBLIC OFFICE 

21, 2-ga, Eulji-ro, Joong-gu, 
Seoul, Korea 



W00-YOUNG KANG 
Notary Public 
Attached to Seoul District 
Prosecutor's office 

My commission expires on APR . 30 , 1997 



>Ml^#£]tM^M?-^ SEOUL NOTARY PUBLIC OFFICE 
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1. USSj 

Ujg^Aj °AjOjAI AJ|| ? ^ A|^g| 

*]| 1 (A). (B)^ SJel*l°J ?s 

*i| 2 E4=r ^goj| nj-E- ^AjojAj A|g^(-^ A|^iyo| 



*l| 3 5Et £ ^go|| tcj-s °>jo|^ (RF^hS.) s| 



*H 7 E.^ A|^^j°J ^A|01|# *J@^-7| fi^^ 



- 1 - 




40 : RF?[E. 

51 : RFoJN^IOl^ 

53 : g^7| 

55 : 

57 : °m*\\0\7\ 

59 : EEPROM 

70 : 

72 : RF?K£ i^£f 

74 : 7H&HlH^ 

76 : A|-g^ °JE|S||0|^ £§ 

78 : ?\n = 

si : ?h#s*i 

90 : W 



50 : S^SIS(IC) 

52 : 3-!f7| 

54 : °1§7| 

56 : *1|Oi^ 

58 : tniaai^ 

60 : ^e||l4 =aoj 

71 : ^ ^|oia# 

73 : B/L cj|o|El 

75 : ^ia#E| 

77 : q^Seilol 

80 : S^S = N(S^|A|^;^l) 

82 : 7HEPI 

110 : 
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3. ^S2| ^Ailff 

£!-?!- 3do|cK 

* 

#§H &«U*s] THaHS *r 

^(aa| 3.37521*1. ^ 2:125£Jx|, ^| 0.03£i*l)0| geH^ 
?hEl:£X|^o| xjc^ oi-^# St^l ?|*} C||0|Ep|- 8H^?h=°| Xpl^EUlll- 
^^A^l *J§JE|Oi oiCH ?^Ah§A| 0|S 2^H= 3Jo M 

*1|1£E (A) 2} (B)-b 7|£2J°! 2|tj^35« MO|JL °IDK 

o^7|oi|Ai ? ^(io)ej SS^(20)o|fe 167HS] oFa|u|^|i^f4 ^^sjfe- 
?^HJS:(21)2J- ?h = A|-§^ £g(22)^ ElS^(23)^ ^=^Woj 



- 3 - 



9tl(24m ?l^mHZ\ MJl(25)sf o|§7^ L4Efm^. 

(27)o| n^sim 

7ms\o\x\^ x\7\ 11(32)^1- ?l = H%xt Aigah(39)o| oh^slJl °M. 

* 

?^«HSOi| CUth A^£h£, M^EHOi^-S ^o|§(-JI 0|&o| 

3£S|7|(t^)oj| msjMMfe 5££ o|g£F #Zj^-°J ^o| 

o\W-o\x\7]\ 
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3|0|E|# HOi #0|7| [IHSOII ?|-=S| A>7| ^E^j iAJH SBH^Ol ?^g§ 
3^HL4 BB^.7|| ^?HA|=?|3 ^=G||0|E| £\^0\\Ei7[ U^E^7|| Ofe 

. t SIZL EEtl 7|-.E. ^JiZJ-oll §MS ^ 21 -b 

&Ss| t[B A|^|- moj| 5i ga.x|El7F 

S^Slfe Hm*r& %0\\A-\2\ AJg^^cA^Ol 7^^£^, ^ = g=A|2>* 

7^LH«oj ?§§ g£E£| 
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«HN&l(No Battery) Bforoj RF ?h = # *1|^R=cH| ojcK 

££ ssjg rf?F=£| Dj|aa| IJ^-S 

^o_Ho| ^§^oH X-^£c*o M X|§5|-C*| RF?h=Ol| >4#7^ 7|^M 

«fg2| £ED^ £M RR^SJ CH| a E| S«g 

4i9^2£ X|§^Oi f£ £ Ai *!#7^ 7|^# 7|-X|4=- R F A|^.= 

^7| RF?r^a| a>7^£!# 4?-£°h7| s?\m ^<tj£!*f# ^A^^ RF^^JE. 

^¥^1 7^UHS CHOIRS H74|A|^^jo] 

a|^e( B / L )o|| ^sj^ ^ 7HeH#o| 54 ^bHt^o^s i-gs^ o|# 
EieJ-7|oi| £1£°H=- 5Lif°hb ti|g^Aj °Ajo|A| aj^c 
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m^-n ESS §hOi & -ysoi-s ^"W^ ^"tZK 

*i| 2 E-fe- & A|^^]oj 7Hfi£^Ai, RF?^(40)^. &7| RF=^ 

(40)Ol| Jim# g^S^I ^SH EEfe ^7|^o^ o}gm f s^Ol 

(80) o)| £E& ^7 1 RF?^(40)oj| ^S#e1(80)^¥e1 1>€- 

cl|o|E-i# ^j=E*sp| (70)21. 

* 

7^El^7|(70)S #5H HOj #oJ 7^HHS CH|0|Ei# 

RF^H OlgL^Wg AjjE^ §#EH(90)O|| S^ol-Jl EE £ G||0|E21 
S3= 7h=BjS ELITES $\B\ SWEH(90)^E| ^0|- X^M! QTfl 

^I^^JeJ SUS^N (80)S SI^eK 

^@ ^tyoii sign ^7 1 aag^EK80)fe ch^si jq^g 
•ys°F7i as E^°MAi. ?h=(40)sj m^-. ^ a^¥-(2.o)-2>^7i ±in 

(32)0| ^AjEj HHS^OO) A|-0|O|fe 7fe AjO^ SAjoj ^AJO^ 




MM- SSJ(60)2f o| Ell 14 (60) o|| S^S|M(50)7h 

a^7| °I-E||L_H SSl(60)ji|- S*|£|^.(50)fe a||^ fif-g- 7^X|°^. ^ = 

(40) 2| a^A^|£EO|| ui^S SeH°F*l &t=c-1 

*i|4£4=- RF7^(40)£| £JA|0j|o| M|^£E ^S£SAi, Op|o||Ai^. 

o|E||U^^(60)0| ^ = 2| L4i«o||A-| ^=2|^ #a||# ccfsi 2+°lg£|Jl 

■xisqi, zl ojEim ^^(60)si m^o^ s^^^(io(50)7h 

. *f 5 SEfe ^ S.cHI ccf= RFS^S] i-H-^o|| -y&slfe- IC(50)^| SIM^- 

O|7|0||Ai ^i£|^ lJ-o| S^s|^(50)^ a.7|| RF°JN^|o|^ 

(51)2| *||oiJf(56)aj- Q||a.B|J?.(58)^ M-¥|cH*!c|-. 

RFS!N=H0|^(51)-i=r o[EH|i_K60)o|| 3-ff*fe 
9 -#71(52). ^7 1 °}E||i4(60)^ 7|-^ei c||o|Ei# gsspi 

^-^te S^-S7|(53), ICS| z| ^£^o]| 3°Jt.i^ ggf 

?1§7|(54) 54 £#*l[op| #^^7|(55)# Slfc^. 

^7 1 *||oi«(56)-b 4i¥o« c||o|e| ?|gi -^si^^sis. IS 51 M 



- 8 - 





EEPROM(59)# il^ol-oi , EEPROM(59)£| Qi|2.Ej ^SJ-^-i- 



RF£!g^JEOj| ^#?(-^ SS/SE-fc- 7|^g ^0i#^ °icK 

« 

RF?Fjb #aj a-i-(72)nK RF?hJB^s| 7HaHi-H^# *1S°|-7| THsHMl^ 

A|Sa-l-(74)alK e^S^^(80)2| C-I|0|Ej . ^|tt Et^a^E-j 

#da#(75)^, 

S-^(76)S S9*fca 21 

£PI 7(-^E.^7|(70)o|fe B/L c-llolEi xjS£#(73)# ^7^. 
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o| B/L cj|o|E-i *1*haS(73)^ S!3S SE-b ^a|^ b/L 

M|o|e|# g C||0|EA|?|7i| =JcK 

o|2j ^o| ^ajhj ^ £3 >M^2| |^§§ xi\25. L4jx| xi|6£oi| 

I*gH| RF?h^(40)-fe- zl lh^o| o|E||i4s^(60)S #3|-oi s|^«e^ 
S^S §^o|- big^Ajo^ #*^b inHHEHEL|([\|o Battery) ?l = o|cK 
RF^J=(40)» ?r^£^l(70)o)| SJ§7H&| S^A|?|7i| £|£ 

^.s ■.9fsi^ 334^^1- rf^i-s. (40)m^-sj °n3m3iJ(6o)oii ^ssih. 

Se^EJ-b eiE||L4 5IS!(60)2J ^ eh o|| ccfah ^ Sl-fe-ell. s^ol©^ 

o|g^ □! M2[£§- 2,3^ cm 100mm 3£7|- b^s|s^. 

S£ RF?r=(40)£| ©helm ae|(60)o|| a^SS ^HS&B S*|£|^(50) 

oil g^sjcH S^S|^(50) m^sl RFe!N^lo|^(51)2| §;f-7|(52)o||Ai 

-;V-."-v--". : ' 
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o|o|| ccfa). °j£h*]|op|(57)fe AjAjoj ?fE«i£ 3jo|E|S g • ^7|(53) 
o||a| £3E^(*| A^j 0^1,4^^(60)5 ^ = ea7l(70)s. g^oMi 
(*I|2£S| gs ®). 

^ = asPI(70)£| RF7^ # A JS.S(72)£ RF?*H(40)2fs| c]|o|eH 
^ajs $\m RF^=(40)si RF°Ie^|o|^(51)^ cj|o|Ej 

a^Bj (80)oi| g^o^ o|o| Et^S#N(80)oj| l-im^'EHs 

:HeIWSo|| ch^ ,§fif n = £iPI(70)o)| 3^7J| =jcK*ll2££| 3m ©). 

o|sm ?|-=^S|(gM ®-®)oi| ^rSiEjfe. Apjs. 3 ms o)| Mil-^cll, o|fe 
:n ^ CMOS^:^# RF?^°| S^j^lM ±x\^ A|~g<^:n. Si7| n(|^o|izK 

-^7| £1J-S^E|(80)4= USS A|^i-^g AjjEf H#EH(90)« M 

?FJE.y^oj| qj^ 7HbH^oh# AHEf (90)011 2^j-6i sH&?^ 




tm, ?^^^-7|(70) t-HcHJ B/Lc||o|El *|&S.#(73)0| MI^tE- 
Spoilt B/L7h= ^ = E.HPI<>i| 

(80) ^oil 3^S^|o|-Ji n ^sl| aJ-7l| xi|2£.s| g^. ®,® 

0| S^oj|SE nF*W|S ^ = EtSM(70) ms| B/Lcj|o|E| xlSfi#(73)ol| 

■ 

Ql-g-TOoil cHil ci| 0(^-1- ?H^7^7F 7|-x|:n oioio|: fhcK zi^x| 

7Hffl^J=.0|| CH^ ^rSs-S Ci|0|EH# §^HL##*1| g#ElOj|Ai Bj8||0|: 
*FHS aja|7|. ^B|^h #7^^7| OH^CHI HL#^cK>l| ^§A|^ 

T?|- &7j| 5!0|[lK 

ziaiL4 a|^^js ^sj olgqj^oii ens *S&±Js] 

^a^g^ £M ^#SM=- RF^=(40)7|- ?f£Sl2t 7^M|& 
o[ehi_i-s^(60)# #^oi 7^ e.^7|o|| ?fE^|(70)b 0|# 



- 12 - 



^H3&7|(70)2| RF^hE. #£!S.#(72)g #§H RF?h=oi| 

« 

^■S^OJ :°^AH|Qj7|(57)oj|A-]°| c||o|E| S£S:±io|| EEPROM (59)o|| 
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^E|JeL A|3?fe 5Jo^ ^Ajoj ? [cyit ?^Eh^ 7 |( 70 )o| RF? ^ #Aja# 

(72)(SiEH«4)S 2^° Ml S^, 

(80)oi|A^ 5fl&7H^x|(81)oi| *jx|={ n^^0^^MM^ §M(^g, 
#^A|^})# MM] RF?^ #A!a#(72)# #o^^"os RF?F=(40)o|| 
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a#(73)S ^7^*l°fe s° RF^jb^si a|#M §4 n a|^sj ^ 0 | 
ZWWI gcK o| 3^o||^ °>ch|a-is| n^Ws S!§^7| ate- ^a|^ 
?hH^A^«E| *Hgs|-b ^71 B/Lc||o|EH# B/Le||o|e| 73 )o|| a 

o|^ £S,^oi|A| o|s^ajo| RF?^(40)S SHg- 7||£p|]«PI 
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SA|^ni RF ?^0i|5E #A|-a ^ohoJI SMS g^oj-Oi X\&5\7\\ t.^K 



£E£r ^A|^ L4jBil>0|^ Q Cj|0|E§|-Jl 7HBH^o|«E]oj gAfsj ^£bj d|0|EHi 



/H!Efg^E)(90)o|| S^q. 
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x\\t±o\ cc|-=x| RF?hJE.(40)-?^3^l(70)-Et^a#N(80) 
X-l|0|E^^S. X|^agoi f^M A|^Ajo| o^l E | 7 | mi°o|cK 

-fei^ RF?^ ^|3.a|t}§ 0.1^(100ms)o|| M^cK 

0|<4 ^ X|^*i 3^ A|^^J^. 0 |gX|- °JSO|[Ai M" Dfl ^^X| 

=r=Et*MN °^|0|§0| 7^M| 3iSo| SICK 

^ 2121 ^X^ o. ^ a ^o f -QJ - olo D ^ 7H#S# §AJS 



M-Opl- A|^gj§ EHA|a^o| Ajg=^ ^Xi|» 7fe*W| tW. 
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Tills is to certify that the following application annexed hereto is 
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Office. 
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February 27, 1997. 
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H509 Sung-Jee Heights 3 Building 

642-6 Yeoksam-dong, Kangnam-ku, Seoul 135-080, Korea 
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Application date : March 14, 1996 

Title of Invention: Non- contacting type radio frequency recognizing 

creit card system 
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Object of amendment: Late filing of Power of attorney 
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application or dismissal of amnedment on the said application. 
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5) . All necessary actions for withdrawal and abandonment of the 
application . 

I (We) hereby appoint the above mentioned attorney as my (our) 
lawful attorney with full power to prosecute the above mentioned 
things on my (our) behalf, pursuant to the Article 7 of the Patent 
Act, Article 3 of the utility Model Act, Article 4 of the Design Act 
and Article 5 of the Trademark Act. 
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SPECIFICATION 



1. Title of the invention 



NON- CONTACTING TYPE RADIO FREQUENCY 
RECOGNIZING CREDIT CARD SYSTEM 



2. Brief description of the drawings 

FIGs . 1A and IB illustrate the frontal face and the rear 
face of the usual credit card; 

FIG. 2 is a block diagram showing the constitution of 
the non- contacting type radio frequency recognizing credit 
card system according to the present invention; 

FIG. 3 illustrates the internal structure of the 
non -contacting type radio frequency recognizing credit card 
. (RF card) according to the present invention; 

FIG. 4 illustrates the internal structure of another 
embodiment of the RF card according to the present invention; 

FIG. 5 is a block diagram showing the internal structure 
of the RF card according to the present invention; 

FIG. 6 is a block diagram showing the constitution of 
the card terminal according to the present invention; and 

FIG. 7 illustrates the constitution of a subway fare 
collecting system as an example of the application of the 
present invention. 



* Names of elements 



40 : RF card 



55: Clock generator 

57 : Arithmatic section 



51: RF interface section 



53 : Modem 



50: Integrated circuit (IC) 

52: Rectifier 

54 : Voltage .stabilizer 

56 : Control ''section 



58: Memory secti* 
60: Antenna coil 




59 : EE PROM 




70: Card terminal 71: Main control module 

72: RF Card communication module 

73: B/L data storing module 

74: Transaction-detail -storing module 

75: Terminal computer communication module 

76: User interface module 

77: Display 78: Key pad 

80: Terminal computer 81: Subway gate 

82: Gate opening and closing system 

90: Center computer 110: Card managing company 



3 . DESCRIPTION 

The present invention relates to a credit card system, 
and more specifically, to a non- contacting type radio frequency 
recognizing credit card system in which a credit card inquiry 
is possible in a state with a credit card not contacted with a 
card reader, and in which the credit card inquiry time and the 
data exchange time between a credit card and a card reader are 
drastically reduced. 

Generally, a credit card possessor can buy commodities 
and services without paying cash under the quarantee of the 
credit card managing company, and also can carry out 
non-passbook transactions with a bank through a cash payment 
apparatus . 

The size of the credit card has been determined as 3.375 
inches length, 2.125 inches width and 0.03 inches thickness 
internationally so that they can be used worldwidely through 
subscribed stores. The data for judging on the authenticity 
of the credit card holder are stored in the magnetic strip of 
the credit card and in the card managing company. Upon 
verifying the data, the subscribed store approves the 
transaction . ^ 

FIGs . 1A and IB illustrate the basic exter^iai appearance 
of a credit card. 



2 




* % 



As shown in these drawings, a credit card 10 has a 
frontal face 20 on which there are shown a card number 21 
consisting of 16 Arabian numerals, a name 22 of the card owner, 
an expiry date 23 of the card, a name 24 of the card issuing 
company, a logo 25 of the card issuing company, letters 
"local" or "international" 26 , and a hologram 27 as the means 
for preventing illegal copying of the credit card. 

In the rear face 30 of credit card, there are shown a 
magnetic strip 32 which stores the identification of the card 
owner, the paying passbook account number, and the validity of 
the credit card. 

In case where a commodity or a service is to be paid by 
using such a credit card, the credit card is inserted into a 
card reader, so that the magnetic strip of the credit card 
would pass contactingly through the card reader. The credit 
card number thus read by the card reader is transmitted from 
the card reader through an electric line (telephone line) to 
the credit card managing company. The credit card managing 
company checks on the payment limit and on the existence or 
absence of dishonored transactions, and it transmits an 
approval number or a disapproval number to the card inquiry 
terminal . 

However, the above described conventional card inquiry 
system takes too much time (several seconds or several scores 
of seconds) in completing the card inquiry. Such a time 
consumption in the conventional system has been a serious 
impediment in broadening the area of the credit card 
utilization. 

Another problem in the conventional system is that credit 
cards are apt to be damaged and thus the reading errors in the 
card reader are very frequent. 

In the conventional system, the card reader reads the 
data of the magnetic strip by contacting with the magnetic 
strip, which may shorten the life of a credit card. When a 
credit card passes through a card reader, if tfi&^assing speed 
is too fast or too slow, then reading errors are occurred, and 



3 



• 



if the such an errors are repeated, the magnetic strip would be 
worn out and consequently the life of a credit card would be 
shor tened ._ 

The present invention is intended to overcome the above 
described disadvantages of the conventional system, and 
therefore, an object of the present invention is to provide a 
non- contacting type radio frequency recognizing card 
(hereinafter "RF card") system, so that the card reader may 
read the information in the card in a non -contacting manner. 
In the present invention, the information can be exchanged 
between a credit card and a card reader without being contacted 
with each other . 

Another object of the present invention is to reduce the 
card- reading time drastically, so that a credit card may be 
used to pay traffic fares or the like which requires the 
card- reading time to be extremely short. 

It is still another object of the present invention to 
provide a no -battery type RF credit card. In the present 
invention, the card information can be exchanged between the 
card and a card reader without battery in the card. 

It is still another object of the present invention to 
provide a RF credit card comprising advanced payment function, 
in which a part of the IC memory of the RF credit card is 
designated as an area for storing a certain amount of money so 
as to incorporate an advance payment function, thereby making 
it possible to carry out off-line services. 

it is still another object of the present invention to 
provide an RF credit card system in which a part of the IC 
memory of the credit card is designated as an area for debit 
card system, thereby providing an instant payment function. 

In achieving the above objects, the 

non- contacting type radio frequency recognizing credit card 
system according to the present invention includes: 

an RF card for being activated Joy receiving radio 
frequency from a card terminal so as to transmii?^its own card 
number to the card terminal; 
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the card terminal which is radiating a radio frequency to 
induce an electric generation in the RF card, and is 
transmitting a card number data to a terminal computer; and 

the terminal computer reading the card number data from 
the card terminal to make an inquiry to a black list (B\L) , 
and to make a decision for issuing an approval of a transaction 
or a disapproval of the transaction, and to transmit the result 
of the decision to the card terminal. _ 

The above objects and other advantages of the present 
invention will become more apparent by describing in detail the 
preferred embodiment of the present invention with reference to 
the attached drawings. _ 

FIG. 2 is a schematic view showing the constitution of 
the system of the present invention. As shown in this drawing, 
the system of the present invention includes an RF card 40, a 
card terminal 7 0 and a terminal computer 80. - 

The card terminal 7 0 radiates a radio frequency through 
an antenna continuously or periodically to supply power to the 
RF card 40. Further the card terminal 70 reads a card number 
from the RF card 40, and transmits the received data to the 
terminal computer 80. And, conversely, the card terminal 70 
receives data from the terminal computer 80, and transmits the 
data received from the terminal computer 80 to the RF card 40 . 

The terminal computer 80 receives card number data from 
the card terminal 70, and makes an inquiry for the data to a 
black list so as to make an immediate decision on an approval or 
disapproval of a transaction. 

The terminal computer 80, in the meantime, transmits the RF 
card transaction details to a central computer 90 periodically, 
and receives an updated black list from the central computer 90 
to store it in itself. 

As the terminal computer 80, a personal computer will be 
sufficient in most cases. 

FIG. 3 illustrates the internal struSB^e^o^ the RF card 
according to the present invention. As shown in this drawing, 
between a frontal face 20 and a magnetic strip 32, i.e., 
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within the RF card 40, there is disposed an antenna coil 60 
which consists of many turns of a thin wire concentrically 
coiled. There is further disposed an integrated circuit 50 
which is connected to the antenna coil 60. 

The antenna coil 60 and the integrated circuit (IC) 50 
are thin enough not to cause a deformation to the standard size 
of the RF card 40 . 

FIG. 4 illustrates the internal structure of another 
embodiment of the RF card 40 according to the present 
invention. Here, the antenna coil 60 is wound around the inner 
edges of the card several times, and the IC 50 is disposed 
somewhere within the antenna coil 60. 

FIG. 5 is a block diagram showing the internal structure 
of the IC 50 which is installed within the RF card according to 
the present invention. As shown in this drawing, the IC 50 is 
divided into an RF interface section 51, a control section 56 
and a memory section 58. 

The RF interface section 51 includes: a rectifier 52 for 
rectifying the voltage induced in the antenna 60; a modem 53 
for demodulating and modulating the card data received and 
transmitted to and. from the antenna 60; a voltage stabilizer 
54 for supplying a stabilized voltage to the respective 
components of the IC; and a clock generator 55 for clocking an 
arithmetic controller . 

The control section 56 includes an arithmetic controller 
57 having a serial/parallel mutual converting circuit, a RAM 
and a ROM. 

The memory section 58 includes ^-^n EE PROM 59 for 
electrically recording and erasing' the' data . A part of the 
memory of the EEPROM 59 is allocated to the area for storing 
some small amount of money for advance payment 
and/or to the area for debit card for instant payment, thereby 
providing an advance payment and/or instant payment function to 
the RF card. 

FIG. 6 is a block diagram showing the constitution of the 
card terminal according to the present invention. As shown in 



6 



this drawing, the card terminal includes: a main control 
module 7 1; an RF card communication module 7 2 for radiating 
radio frequency so as to activate the RF card 40 and to 
exchange the data, being connected to the main control module 
7 1; a transaction-detail -storing module 74 for storing the 
details of the transactions with the RF card; a terminal 
computer communication module 7 5 for exchanging the data with 
the terminal computer 80 ; and a user interface module 7 6 
including a display for displaying the transaction amounts of 
the RF card user, and a key pad 7 8 for inputting a secret number 
to prevent stealing. 

The card terminal 7 0 is further able to include a B/L 
data storing module 73, in which the black list is stored, and 
into which, the RF card data is directly enquired, and 
therefore, a transaction approval or disapproval can be 
instantly issued. 

The B/L data storing module 7 3 updates the B/L data 
periodically or upon demands. 

The system of the present invention constituted as above 
will now be described as to its operation referring to FIGs . 2 
to 6 . 

The RF card 40 according to the present invention is a 
no -battery card in which the card receives power from outside 
through the antenna coil 60, so as to operate in a 
non- contacting manner. 

If the RF card 40 is approached to a certain distance to 
the card terminal 70, the radio frequency radiated periodically 
or continuously by the RF -.cafdcommunication module 
(antenna) of the card terminal 7 0 tJ indu^^| vol t ages in the 
antenna coil 60 of the RF card 40. Tliese A *^SPtages are used as 
a power for driving the RF card (Path ® of FIG. 2) . 

The effective distance between the RF card and the card 
terminal 70, within which power can be effectively supplied, 
is variable depending on shape of the antenna coil 60. In view 
of the card usability, safety and security, however, about 100 
mm is desirable. 



The voltage induced in the antenna coil 60 of the RF card 
40 is supplied to the IC 50 to be rectified by the rectifier 52 
of the RF interface section 51 and to be stabilized by the 
voltage stabilizer 52. And this rectified and stabilized 
voltage drives the arithmetic control circuit of the IC 50. 

The arithmetic controller 57 modulates the card number 
data by means of the modem 53, and transmits the modulated data 
through the antenna coil 60 to the card terminal 70 (Path (2) of 
FIG. 2) . 

The RF card communication module 7 2 of the card terminal 
70 carries out the functions of data accessing, data encoding 
and data decoding (modulation and demodulation) in relation 
with the RF interface section 51 of the RF card 40 for 
communication with the RF card 40. 

Thereafter, the main control module 7 1 of the card 
terminal 70 transmits the received card number data to the 
terminal computer 80, so that the terminal computer 80 may 
make an inquiry of the received card number data to the black 
list (Path ® of FIG. 2) . After the card number inquiry, the 
terminal computer 80 transmits an approval or a disapproval of 
the transaction to the card terminal 7 0 (Path ® of FIG. 2) . 

The time consumed for the card inquiry (Paths © (D) is 
not more than 3 ms, which owes to the fact that CMOS devices are 
used in the IC of the RF card. 

The terminal computer 80 periodically receives the 
updated black list from the central computer, and transmits 
the transaction amounts of the approved transactions to the 
central computer 90, so that the transaction amounts may be 
billed to the user of the card. 

Meanwhile, in case where the/B/L;/data storing module 7 3 
is installed in the card terminal 7 0 itself, the Paths ® and @ 
in which the card number which is read by the card terminal for 
a black list inquiry is transmitted to the terminal computer 80 
and the inquiry results are received can be skipped, and 
therefore, the time for the card inquiry would be more 
shortened . 
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In this case also, the B/L data in the B/L data storing 
module 7 3 of the card terminal 7 0 has to be updated 
periodically or intermittently through the terminal computer 
80 . 

If the RF card is to be used to pay fares of vehicles or 
to be used as a passport to be admitted in a restricted area, 
the card inquiry has to be completed in an extremely short 
period of time . 

In order to meet this requirement, the card use data of 
the individual card possessor, such as when using a traffic 
means, the boarding time and the riding interval, have to be 
stored in the individual card. Otherwise, the numerous data of 
the individual cards have to be handled by the central traffic 
control computer simultaneously in an extremely short period of 
time, which is impossible. That's why the card payment system 
has not been applied to the traffic means yet. 

However, the RF card of the present invention makes it 
possible to apply credit card payment system to traffic means. 
The procedure for this is a follows. The RF card 40 which is 
driven by receiving a radio frequency power from the card 
terminal 70 transmits the card number through the internal 
antenna coil 60 to the card terminal 70. Then the card terminal 
7 0 receives the card number through the RF card communication 
module 72, and transmits the data to the terminal computer 80 
so as to make an inquiry. 

If the terminal computer 80 finds that the relevant card 
number does not belong to a B/L group, then the terminal 
computer 80 makes a decision of approval, and the current 
boarding time data and the relevant terminal ID number data are 
transmitted through the RF card communication module 7 2 of the 
card terminal 70 to the RF card through a radio frequency. 

The RF card 40 receives through the antenna coil 6 0 the 
current boarding time data and the terminal ID number data 
which have been transmitted by the card terminal 70. Then the 
data are demodulated by the modem 53, and are stored in the 
EEPROM 59 in accordance with the transmission method of the 
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arithmetic controller 57 . This procedure is completed within 
several scores of ms. 

Here, at the boarding terminal of the traffic means, 
the approval of the transaction is decided based only upon the 
inquiry into the black list, and therefore, the card inquiry 
and the handling time can be drastically reduced. 

Further, at the getting-off terminal of the traffic 
means, the boarding data recorded on the RF card are read to 
determine the amount of fare based on the boarding distance 
and time. Therefore, the card inquiry and the handling time 
are as short as at the time of boarding. 

. In the meantime, the system of the present invention 
includes the functions of advance payment card for payment of 
highway tolls, bus fares, recreation facility fares and the, 
like. • For this purpose, a part of the chip memory of the RF 
card can be allocated as a small amount storing area. Using 
as an advance payment card, the card terminal 7 0 has only to 
check the card by itself without transmitting information to 
other terminal. And therefore, in this case, the cost and time 
for system constructing can be a lot saved. 

FIG. 7 illustrates the constitution of a subway fare 
collecting system as an example of the application of the 
present invention. The automatic fare collecting procedure for 
this case will be described below. 

If a person who is to ride the subway makes the RF card 40 
approached (about 10 cm) to the card terminal 7 0 which is 
attached on the subway gate 81, the RF card 40 receives power 
from the radio frequency of the card terminal 7 0 to activate 
the IC of the RF card 40. Then the RFLaaiLdaaaa^ransmits its own 
card number to the RF card communication-rhodule 7 2 (antenna) 
of the card terminal 70. 

This card number is transmitted to the terminal computer 
80 which carries out the summar izations for each subway 
station. Then the terminal computer 80 makes an inquiry for 
the card number into the black list, and thus, a transaction 
approval or a transaction disapproval is determined. 
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If the transaction is approved, the terminal computer 
which carries out the summar izations for each subway station 
transmits the boarding station data (the name of the subway 
station and the starting time) to the card terminal 7 0 which is 
installed on the subway gate 81. Then the card terminal 70 
in turn transmits the same data to the RF card 40 through the 
radio frequency, and at the same time, makes the gate opened, 
while a display of the card terminal displays the already used 
amount for the month . 

Meanwhile, if the card terminal 70 is provided with a 
B/L data storing module 7 3 as shown with the dottedlines in 
FIG . 6, then the card inquiry time is shortened, and the 
construction of the system becomes simple. In this case as in 
the above described case, updated B/L data are supplied from 
the card managing company to the B/L. data storing module 73 so 
as to update it. 

Upon arriving to the destination station, if the user of 
the RF card 40 makes the RF card 40 approached to the card 
terminal 70 of the subway gate to within a certain distance (10 
cm) , then the RF card 40 is activated by the radio frequency 
of the card terminal, so that the card number data and the 
boarding station data would be transmitted through the card 
terminal 7 0 to the terminal computer 80. 

Based on the received data, the terminal computer of the 
destination station calculates the fare to settle the account. 
Then the terminal computer makes the total used amount 
displayed on the display of the subway station gate, and the 
same data are transmitted to the RF card. to be stored there. 

The terminal computer 80 .whi^hl? carries out the 
summarizations for each subway sta€ion receives the black list 
of the day from the card managing company 110 through the 
central computer 9 0 periodically or intermittently to update 
the black list. And, the terminal computer 80 transmits the 
transaction data of the individual cards to the central 
computer 9 0 . 

The central computer 90 summarized the settled 
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transaction data to transmit it to the card managing company. 

The card managing company 110 transfers the amount of the 
collected subway fares to the bank account of the subway 
corporation 120 based on the settled results. 

The data exchanges between the terminal computer 80 and 
the central computer 90 are carried out independently from the 
data exchanges between the card terminal 7 0 and the terminal 
computer 80. The reason is that it is not necessary for the 
data exchanges between the terminal computer 80 and the central 
computer 90 to be carried out in short time, while the data 
exchanges between the RF card 40 and the card terminal 7 0 and 
between the card terminal 7 0 and the terminal computer 80 
should be carried out in a very short time. 

Actually, the RF card checking time is not longer than 
0.1 seconds (100 ms) . 

The above described subway fare automatic collection 
system bring the many advantages. That is, the use gains the 
advantage of eliminating the inconvenience of buying a ticket, 
and of carrying out cash. And, the user can enjoy the speedy 
checking during the passing through the subway gate. 
Furthermore, the present invention can be applied to other 
traffic means in common with the subway. 

From the stand point of subway corporation, the account 
settling can be carried out in an automatic manner so as to 
improve the accounting efficiency. Namely, the system of the 
present invention can save the ticket manufacturing and selling 
costs, and can promote the passenger handling speed through 
the rapid checking at the subway gate .*. . 

The system of the present invention also makes it 
possible to pay the taxi fare by fhean^^^Phe credit card. The 
off-line credit card paying system for paying the taxi fare is 
almost same as the subway fare automatic collecting system. 

In applying this system to taxi fare, the only difference 
is that the terminal computer which is installed at each car 
belonging to a moving chain system receives the updated black 
list data through an wirelesstelephone line or through an 
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ordinary telephone line at home or at a gas station from a VAN 
service company. The fare amounts of the approved transactions 
are automatically transferred through the central computer to 
the card managing company. 

It would be practical, however, for this taxi fare 
payment system based on credit card to be constituted in the 
form of off-line system. Particularly, in this taxi fare 
payment system based on credit card, a simple printer may be 
connected to the terminal computer, so that receipts can be 
issued . 

By this taxi fare payment system based on credit card, 
it would be possible to use taxi without cash, and further,, 
other traffic means can be utilized in common with taxi. 

According to the present invention as described above, 
the post payment system can be extended to bus, train, taxi, 
subway and all other traffic mean. Further, through the card 
recognition method, the RF card of the present invention can be 
applied to an advance payment method or to a debit card method. 

Particularly, because the RF card of the present 
invention is a no -battery type, the problem that the life 
expectancy of the card is determined by the life expectancy of 
the battery is overcome. Therefore, the credit card system of 
the present invention can be conveniently applied to an 
electronic identification card, an admittance card for 
restricted areas, a recreation facility using card, a public 
telephone card, a highway toll card, a medical insurance card 
and many other cards. 

Further, a magnetic strip may be provided on the RF card 
of the present invention like the ordiria'ry" cards , so that the 
card may be used in both a contacting^fRSifffff and non - contacting 
manner . 
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WHAT IS CLAIMED IS: 



1. A non- contacting type radio frequency recognizing 
credit card system comprising: 

an RF card for being activated by receiving radio 
frequency from a card terminal so as to transmit its own card 
number to said card terminal by a radio frequency; 

said card terminal radiating a radio frequency to induce 
an electric generation in said RF card, and transmitting a 
card number data (received through a radio frequency) to a 
wire-connected terminal computer; and 

said terminal computer reading the card number data from 
said card terminal to make an. inquiry to a black list, to make 
a decision for issuing an approval of a transaction or a 
disapproval of the transaction, and to transmit the result of 
the decision to said card terminal. 

2. The non -contacting type radio frequency recognizing 
credit card system as claimed in claim 1, wherein, within said 
RF card, there is disposed an antenna coil consisting of many 
turns of a thin wire concentrically coiled, so as to utilize 
a power induced on said antenna coil as a power source. 

3. The non- contacting type radio frequency recognizing 
credit card system as claimed in claim 2, wherein said antenna 
coil is wound around the inner edges of said RF card within said 
card several times, and an IC is disposed within said antenna 

T" AT 

COil . - -ju^^tfi&agj^ 

4. The non- contacting type radio frequency recognizing 
credit card system as claimed in claim 2, 
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wherein said IC comprised; 

an RF interface section including a rectifier, a 
modem, a voltage stabilizer, and a clock generator; 

a control section including an arithmetic controller 
internally having a serial/parallel mutual converting circuit; 
and 

a memory section including an EEPROM for electrically 
recording and erasing the data. 

5. The non- contacting type radio frequency recognizing 
credit card system as claimed in claim 4, wherein a part of the 
memory of said EEPROM is allocated for storing a small amount 
of an advance payment and/or for a debit card system. 

6. The non- contacting type radio frequency recognizing 
credit card system as claimed in claim 1, wherein said card 
terminal comprised; 

a main control module; 

an RF card communication module. for exchanging data with 
said RF card and for activation of said RF card; 
a transaction detail storing module; and 

a terminal computer communication module for exchanging 
data with said terminal computer. 

7. The non- contacting type radio frequency recognizing 
credit card system as claimed in claim 5, wherein said card 
terminal comprised: a user interface including a display for 
displaying used amounts, and a key pad for inputting a use 
secret code. ^ ~*^Ls& 

8. The non- contacting type radio frequency recognizing 
credit card system as claimed in claim 1, 
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wherein said terminal computer is connected to a central 
computer, for updating said black list periodically, and for 
transmitting transaction information for approved transactions 
to said card terminal, said central computer being connected to 
a card managing company . 

9. The non- contacting type radio frequency recognizing 
credit card system as claimed in claim 1, wherein said RF card 
is provided with a magnetic strip. 

10. A non -contacting type radio frequency recognizing 
credit card system comprising: 

an RF card for being activated by receiving a radio 
frequency from a card terminal so as to transmit its own card 
number to said card terminal through a radio frequency; 

said card terminal radiating a radio frequency to induce 
an electric generation in said RF card, and including a B/L 
data storing module for making an inquiry for a card number of 
said RF card into said B/L data so as to decide an approval of 
the transaction; and 

a terminal computer for receiving and summarizing the 
details of transaction data transmitted from said card terminal 
to transmit the summarized data to a card managing company, 
and for receiving updated B/L data from said card managing 
company to transmit them to said card terminal. 
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ABSTRACT 



A non-ctacting type radio frequency recognizing credit 
card system is disclosed. In the conventiona credit card 
system, the card recognition is carried out by contactingly 
inserting a credit card (40) into a card reader which is 
connected to a card managing company. Therefore, the card may 
be damaged, and the card recognition time is extended. The 
non-contacting type radio frequency recognizing credit card 
system according to the present invention includes: an RF card 
(40) for being activated by receiving radio frequency from, a 
card terminal (70) so as to transmit its own card number to the 
card terminal through a radio frequency; the card terminal 
radiating a radio frequency to induce an electric generation in 
the RF card, and the card terminal transmitting a card number 
data (received through a radio frequency) to a wire-connected 
terminal computer (80) ; and the terminal computer reading the 
card number data from the card terminal to make an inquiry to a 
black list, to make a decision for issuing an approval of a 
transaction or a denying of the transaction, and to transmit 
the result of the decision to said card terminal. 
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SPECIFICATION 



1. Title of the invention 



NON- CONTACTING TYPE RADIO FREQUENCY 



RECOGNIZING CREDIT CARD SYSTEM 



2. Brief description of the drawings 

FIGs. 1A and IB illustrate the frontal face and the rear 
face of the usual credit card; 

FIG. 2 is a block diagram showing the constitution of 
the non- contacting type radio frequency recognizing credit 
card system according to the present invention; 

FIG. 3 illustrates the internal structure of the 
non -contacting type radio frequency recognizing credit card 
(RF card) according to the present invention; 

FIG. 4 illustrates the internal structure of another 
embodiment of the RF card according to the present invention; 

FIG. 5 is a block diagram showing the internal structure 
of the RF card according to the present invention; 

FIG. 6 is a block diagram showing the constitution of 
the card terminal according to the present invention; and 

FIG. 7 illustrates the constitution of a subway fare 
collecting system as an example of the application of the 
present invention. 



* Names of elements 



40 : RF card 



51: RF interface section 



53: Modem 



50: Integrated circuit (IC) 
52: Rectifier 

54: Voltage stabilizer 



55: Clock generator 

57 : Arithmatic section 



56 : Control section 
58: Memory section 



59 : EE PROM 



60: Antenna coil 




70: Card terminal 71: Main control module 

72: RF Card communication module 

73: B/L data storing module 

74: Transaction-detail - storing module 

75: Terminal computer communication module 

76 : User interface module 

77: Display 78: Key pad 

80: Terminal computer 81: Subway gate 

82: Gate opening and closing system 

90: Center computer 110: Card managing company 



3 . DESCRIPTION 

The present invention relates to a credit card system, 
and more specifically, to a non- contacting type radio frequency 
recognizing credit card system in which a credit card inquiry 
is possible in a state with a credit card not contacted with a 
card reader, and in which the credit card inquiry time and the 
data exchange time between a credit card and a card reader are 
drastically reduced. 

Generally, a credit card possessor can buy commodities 
and services without paying cash under the quarantee of the 
credit card managing company, and also can carry out 
non-passbook transactions with a bank through a cash payment 
apparatus . 

The size of the credit card has been determined as 3.375 
inches length, 2.125 inches width and 0.03 inches thickness 
internationally so that they can be used worldwidely through 
subscribed stores. The data for judging ; om|| the authenticity 
of the credit card holder are stored in the magnetic strip of 
the credit card and in the card managing company. Upon 
verifying the data, the subscribed store approves the 
transaction . 

FIGs. 1A and IB illustrate the basic external appearance 
of a credit card. 
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As shown in these drawings, a credit card 10 has a 
frontal face 20 on which there are shown a card number 21 
consisting of 16 Arabian numerals, a name 22 of the card owner, 
an expiry date 23 of the card, a name 24 of the card issuing 
company, a logo 25 of the card issuing company, letters 
"local" or "international" 26 , and a hologram 27 as the means 
for preventing illegal copying of the credit card. 

In the rear face 30 of credit card, there are shown a 
magnetic strip 32 which stores the identification of the card 
owner, the paying passbook account number, and the validity of 
the credit card. 

In case where a commodity or a service is to be paid by 
using such a credit card, the credit card is inserted into a 
card reader, so that the magnetic strip of the credit card 
would pass contactingly through the card reader. The credit 
card number thus read by the card reader is transmitted from 
the card reader through an electric line (telephone line) to 
the credit card managing company. The credit card managing 
company checks on the payment limit and on the existence or 
absence of dishonored transactions, and it transmits an 
approval number or a disapproval number to the card inquiry 
terminal . 

However, the above described conventional card inquiry 
system takes too much time (several seconds or several scores 
of seconds) in completing the card inquiry. Such a time 
consumption in the conventional system has been a serious 
impediment in broadening the area of the credit card 
utilization . 

Another problem in the conventional system is that credit 
cards are apt to be damaged and thus the^^Lding errors in the 
card reader are very frequent. 

In the conventional system, the card reader reads the 
data of the magnetic strip by contacting with the magnetic 
strip, which may shorten the life of a credit card. When a 
credit card passes through a card reader, if the passing speed 
is too fast or too slow, then reading errors are occurred, and 
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if the such an errors are repeated, the magnetic strip would be 
worn out and consequently the life of a credit card would be 
shortened . 

The present invention is intended to overcome the above 
described disadvantages of the conventional system, and 
therefore, an object of the present invention is to provide a 
non-contacting type radio frequency recognizing card 
(hereinafter "RF card") system, so that the card reader may 
read the information in the card in a non - contacting manner. 
In the present invention, the information can be exchanged 
between a credit card and a card reader without being contacted 
with each other . 

Another object of the present invention is to reduce the 
card-reading time drastically, so that a. credit card may be 
used to pay traffic fares or the like which requires the 
card- reading time to be extremely short. 

It is still another object of the present invention to 
provide a no -battery type RF credit card. In the present 
invention, the card information can be exchanged between the 
card and a card reader without battery in the card. 

It is still another object of the present invention to 
provide a RF credit card comprising advanced payment function, 
in which a part of the IC memory of the RF credit card is 
designated as an area for storing a certain amount of money so 
as to incorporate an advance payment function, thereby making 
it possible to carry out off-line services. 

In achieving the above objects, the 

non- contacting type radio frequency recognizing credit card 
system according to the present invention includes : 

an RF card for being activated by receiving radio 
frequency from a card terminal so as to transmit its own card 
number to the card terminal; 

the card terminal which is radiating a radio frequency to 
induce an electric generation in the RF card, and is 
transmitting a card number data to a terminal computer; and 

the terminal computer reading the card number data from 
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the card terminal to make an inquiry to a black list (B\L) , 
and to make a decision for issuing an approval of a transaction 
or a disapproval of the transaction, and to transmit the result 
of the decision to the card terminal. 

The above objects and other advantages of the present 
invention will become more apparent by describing in detail the 
preferred embodiment of the present invention with reference to 
the attached drawings. 

FIG. 2 is a schematic view showing the constitution of 
the system of the present invention. As shown in this drawing, 
the system of the present invention includes an RF card 40, a 
card terminal 7 0 and a terminal computer 80. 

The card terminal 7 0 radiates a radio frequency through 
an antenna continuously or periodically to supply power to the 
RF card 40. Further the card terminal 7 0 reads a card number 
from the RF card 40, and transmits the received data to the 
terminal computer 80. And, conversely, the card terminal 70 
receives data from the terminal computer 80, and transmits the 
data received from the terminal computer 80 to the RF card 40. 

The terminal computer 80 receives card number data from 
the card terminal 70, and makes an inquiry for the data to a 
black list so as to make an immediate decision on an approval or 
disapproval of a transaction. 

The terminal computer 80, in the meantime, transmits the RF 
card transaction details to a central computer 90 periodically, 
and receives an updated black list from the central computer 9 0 
to store it in itself. 

As the terminal computer 80, a personal computer will be 
sufficient in most cases. , t t . 

FIG. 3 illustrates the inter nal^£r^i^ure of. the RF card 
according to the present invention. As shown in this drawing, 
between a frontal face 20 and a magnetic strip 32, i.e., 
within the RF card 40, there is disposed an antenna coil 60 
which consists of many turns of a thin wire concentrically 
coiled. There is further disposed an integrated circuit 50 
which is connected to the antenna coil 60. 
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The antenna coil 60 and the integrated circuit (IC) 50 
are thin enough not to cause a deformation to the standard size 
of the RF card 40 . 

FIG. 4 illustrates the internal structure of another 
embodiment of the RF card 40 according to the present 
invention. Here, the antenna coil 6 0 is wound around the inner 
edges of the card several times, and the IC 50 is disposed 
somewhere within the antenna coil 60. 

FIG. 5 is a block diagram showing the internal structure 
of the IC 50 which is installed within the RF card according to 
the present invention. As shown in this drawing, the IC 50 is 
divided into an RF interface section 51, a control section 56 
and a memory section 58. 

The RF interface section 51 includes: a rectifier 52 for 
rectifying the voltage induced in the antenna 6 0; a modem 53 
for demodulating and modulating the card data received and 
transmitted to and from the antenna 60; a voltage stabilizer 
54 for supplying a stabilized voltage to the respective 
components of the IC; and a clock generator 55 for clocking an 
arithmetic controller . 

The control section 56 includes an arithmetic controller 
57 having a serial/parallel mutual converting circuit, a RAM 
and a ROM. 

The memory section 58 includes an EEPROM 59 for 
electrically recording and erasing the data. A part of the 
memory of the EEPROM 59 is allocated to the area for storing 
some small amount of money for advance payment 
and/or to the area for debit card for instant payment, thereby 
providing an advance payment and/or instant payment function to 
the RF card. 

FIG. 6 is a block diagram ^iksu^^^tie constitution of the 
card terminal according to the present invention. As shown in 
this drawing, the card terminal includes: a main control 
module 71; an RF card communication module 7 2 for radiating 
radio frequency so as to activate the RF card 40 and to 
exchange the data, being connected to the main control module 
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71; a transaction-detail -storing module 74 for storing the 
details of the transactions with the RF card; a terminal 
computer communication module 7 5 for exchanging the data with 
the terminal computer 80 ; and a user interface module 76 
including a display for displaying the transaction amounts of 
the RF card user, and a key pad 7 8 for inputting a secret number 
to prevent stealing. 

The card terminal 70 is further able to include a B/L 
data storing module 73, in which the black list is stored, and 
into which the RF card data is directly enquired, and 
therefore, a transaction approval or disapproval can be 
instantly issued. 

The B/L data storing module 73 updates the B/L data 
periodically or upon demands. 

The system of the present invention constituted as above 
will now.be described as to its operation referring to FIGs . 2 
to 6 . 

The RF card 40 according to the present invention is a 
no -battery card in which the card receives power from outside 
through the antenna coil 60, so as to operate in a 
non- contacting manner. 

If the RF card 40 is approached to a certain distance to 
the card terminal 70, the radio frequency radiated periodically 
or continuously by the RF cardcommunication module 
(antenna) of the card terminal 7 0 induces voltages in the 
antenna coil 60 of the RF card 40. These voltages are used as 
a power for driving the RF card (Path (D of FIG. 2) . 

The effective distance between the % RJ||card and the card 
terminal 70, within which power can^be ^effectively supplied, 
is variable depending on shape of the antenna coil 60. In view 
of the card usability, safety and security, however, about 100 
mm is desirable. 

The voltage induced in the antenna coil 60 of the RF card 
40 is supplied to the IC 50 to be rectified by the rectifier 52 
of the RF interface section 51 and to be stabilized by the 
voltage stabilizer 52. And this rectified and stabilized 
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voltage drives the arithmetic control circuit of the IC 50. 

The arithmetic controller 57 modulates the card number 
data by means of the modem 53, and transmits the modulated data 
through the antenna coil 60 to the card terminal 7 0 (Path © of 
FIG. 2) . 

The RF card communication module 7 2 of the card terminal 
70 carries out the functions of data accessing, data encoding 
and data decoding (modulation and demodulation) in relation 
with the RF interface section 51 of the RF card 40 for 
communication with the RF card 40. 

Thereafter, the main control module 7 1 of the card 
terminal 7 0 transmits the received card number data to the 
terminal computer 80, so that the terminal computer 80 may 
make an inquiry of the received card number data to the black 
list (Path (3) of FIG. 2). After the card number inquiry, the 
terminal computer 80 transmits an approval or a disapproval of 
the transaction to the card terminal 7 0 (Path @ of FIG. 2) . 

The time consumed for the card inquiry (Paths ® - (D) is 
not more than 3 ms, which owes to the fact that CMOS devices are 
used in the IC of the RF card. 

The terminal computer 80 periodically receives the 
updated black list from the central computer, and transmits 
the transaction amounts of the approved transactions to the 
central computer 90, so that the transaction amounts may be 
billed to the user of the card. 

Meanwhile, in case where the B/L data storing module 7 3 
is installed in the card terminal 70 itself, the Paths (3) and © 
in which the card number which is read by tl^^ard terminal for 
a black list inquiry is transmitted t v o^h^fee'rminal computer 80 
and the inquiry results are received can be skipped, and 
therefore, the time for the card inquiry would be more 
shortened . 

In this case also, the B/L data in the B/L data storing 
module 7 3 of the card terminal 7 0 has to be updated 
periodically or intermittently through the terminal computer 
80. 
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If the RF card is to be used to pay fares of vehicles or 
to be used as a passport to be admitted in a restricted area, 
the card inquiry has to be completed in an extremely short 
period of time. 

In order to meet this requirement, the card use data of 
the individual card possessor, such as when using a traffic 
means, the boarding time and the riding interval, have to be 
stored in the individual card. Otherwise, the numerous data of 
the individual cards have to be handled by the central traffic 
control computer simultaneously in an extremely short period of 
time, which is impossible. That's why the card payment system 
has not been applied to the traffic means yet. 

However, the RF card of the present invention makes it 
possible to apply credit card payment system to traffic means. 
The procedure for this is a follows. The RF card 40 which is 
driven by receiving a radio frequency power from the card 
terminal 7 0 transmits the card number through the internal 
antenna coil 60 to the card terminal 70. Then the card terminal 
7 0 receives the card number through the RF card communication 
module 72, and transmits the data to the terminal computer 80 
so as to make an inquiry. 

If the terminal computer 80 finds that the relevant card 
number does not belong to a B/L group, then the terminal 
computer 80 makes a decision of approval, and the current 
boarding time data and the relevant terminal ID number data are 
transmitted through the RF card communication module 7 2 of the 
card terminal 70 to the RF card through a radio frequency. 

The RF card 4,0 receives through the^afflfenna coil 60 the 
current boarding time data and the -..terminal ID number data 
which have been transmitted by the card terminal 70. Then the 
data are demodulated by the modem 53, and are stored in the 
EE PROM 59 in accordance with the transmission method of the 
arithmetic controller 57 . This procedure is completed within 
several scores of ms . 

Here, at the boarding terminal of the traffic means, 
the approval of the transaction is decided based only upon the 
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inquiry into the black list, and therefore, the card inquiry 
and the handling time can be drastically reduced. 

Further, at the getting-off terminal of the traffic 
means, the boarding data recorded on the RF card are read to 
determine the amount of fare based on the boarding distance 
and time. Therefore, the card inquiry and the handling time 
are as short as at the time of boarding. 

In the meantime, the system of the present invention 
includes the functions of advance payment card for payment of 
highway tolls, bus fares, recreation facility fares and the 
like. For this purpose, a part of the chip memory of the RF 
card can be allocated as a small amount storing area. Using 
as an advance payment card, the card terminal 7 0 has only to 
check the card by itself without transmitting information to 
other terminal. And therefore, in this case, the cost and time 
for system constructing can be a lot saved. 

. FIG. 7 illustrates the constitution of a subway fare 
collecting system as an example of the application of the 
present invention.. The automatic fare collecting procedure for 
this case will be described below. 

If a person who is to ride the subway makes the RF card 4 0 
approached (about 10 cm) to the card terminal 7 0 which is 
attached on the subway gate 81, the RF card 40 receives power 
from the radio frequency of the card terminal 7 0 to activate 
the IC of the RF card 40. Then the RF card 40 transmits its own 
card number to the RF card communication module 7 2 (antenna) 
of the card terminal 70. 

This card number is transmitted to the terminal computer 
80 which carries out the summar izations. ifor each subway 
station. Then the terminal computer ^BiO^makes an inquiry for 
the card number into the black list, and thus, a transaction 
approval or a transaction disapproval is determined. 

If the transaction is approved, the terminal computer 
which carries out the summar izations for each subway station 
transmits the boarding station data (the name of the subway 
station and the starting time) to the card terminal 70 which is 
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installed on the subway gate 81- Then the card terminal 70 
in turn transmits the same data to the RF card 40 through the 
radio frequency, and at the same time, makes the gate opened, 
while a display of the card terminal displays the already used 
amount for the month . 

Meanwhile, if the card terminal 7 0 is provided with a 
B/L data storing module 7 3 as shown with the dottedlines in 
FIG. 6, then the card inquiry time is shortened, and the 
construction of the system becomes simple. In this case as in 
the above described case, updated B/L data are supplied from 
the card managing company to the B/L data storing module 7 3 so 
as to update it. 

Upon arriving to the destination station, if the user of 
the RF card 40 makes the RF card 40 approached to the card 
terminal 7 0 of the subway gate to within a certain distance (10 
cm), then the RF.card 40 is activated by the radio frequency 
of the. card terminal, so that the card number data and the 
boarding station data would be transmitted through the card 
terminal 7 0 to the terminal computer 80. 

Based on the received data, the terminal computer of the 
destination station calculates the fare to settle the account. 
Then the terminal computer makes the total used amount 
displayed on the display of the subway station gate, and the 
same data are transmitted to the RF card to be stored there. 

The terminal computer 80 which carries out the 
summar izations for each subway station receives the black list 
of the day from the card managing company 110 through the 
central computer 90 periodically or intermittently to update 
the black list. And, the terminal computer 8|^transmits the 
transaction data of the individual cartfe^er the central 
computer 90 . 

The central computer 90 summarized the settled 
transaction data to transmit it to the card managing company. 

The card managing company 110 transfers the amount of the 
collected subway fares to the bank account of the subway 
corporation 120 based on the settled results. 




The data exchanges between the terminal computer 80 and 
the central computer 9 0 are carried out independently from the 
data exchanges between the card terminal 7 0 and the terminal 
computer 80. The reason is that it is not necessary for the 
data exchanges between the terminal computer 80 and the central 
computer 90 to be carried out in short time, while the data 
exchanges between the RF card 40 and the card terminal 7 0 and 
between the card terminal 7 0 and the terminal computer 80 
should be carried out in a very short time. 

Actually, the RF card checking time is not longer than 
0.1 seconds (100 ms) . 

The above described subway fare automatic collection 
system bring the many advantages. That is, the use gains the 
advantage of eliminating the inconvenience of buying a ticket, 
and of carrying out cash. And, the user can enjoy the speedy 
checking during the passing through the subway gate. 
Furthermore, the present invention can be applied to other 
traffic means in common with the subway. 

From the stand point of subway corporation, the account 
settling can be carried out in an automatic manner so as to 
improve the accounting efficiency. Namely, the system of the 
present invention can save the ticket manufacturing and selling 
costs, and can promote the passenger handling speed through 
the rapid checking at the subway gate. 

The system of the present invention also makes it 
possible to pay the taxi fare by means of the credit card. The 
off-line credit card paying system for paying the taxi fare is 
almost same as the subway fare automatic collecting system. 

In applying this system to taxi fare, the onJLy difference 
is that the terminal computer which is \in7sta]3 ?ll §i* at each car 
belonging to a moving chain system recei^^^^th§" updated black 
list data through an wirelesstelephone line or through an 
ordinary telephone line at home or at a gas station from a VAN 
service company. The fare amounts of the approved transactions 
are automatically transferred through the central computer to 
the card managing company . 
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It would be practical, however, for this taxi fare 
payment system based on credit card to be constituted in the 
form of off-line system. Particularly, in this taxi fare 
payment system based on credit card, a simple printer may be 
connected to the terminal computer, so that receipts can be 
issued. 

By this taxi fare payment system based on credit card, 
it would be possible to use taxi without cash, and further, 
other traffic means can be utilized in common with taxi. 

According to the present invention as described above, 
the post payment system can be extended to bus, train, taxi, 
subway and all other traffic mean. Further, through the card 
recognition method, the RF card of the present invention can be 
applied to an advance payment method. 

Particularly, because the RF card of the present 
invention is a no -battery type, the problem that the life 
expectancy of the card is determined by the life expectancy of 
the battery is overcome. Therefore, the credit card system of 
the present invention can be conveniently applied to an 
electronic identification card, an admittance card for 
restricted areas, a recreation facility using card, a public 
telephone card, a highway toll card, a medical insurance card 
and many other cards. 

Further, a magnetic strip may be provided on the RF card 
of the present invention like the ordinary cards, so that the 
card may be used in both a contacting manner and non- contacting 
manner . 





WHAT IS CLAIMED IS: 

1. A non- contacting type radio frequency recognizing 
credit card system comprising: 

an RF card for being activated by receiving radio 
frequency from a card terminal so as to transmit its own card 
number to said card terminal by a radio frequency; 

said card terminal radiating a radio frequency to induce 
an electric generation in said RF card, and transmitting a 
card number data (received through a radio frequency) to a 
wire - connected terminal computer; and 

said terminal computer reading the card number data from 
said card terminal to make an inquiry to a black list, to make 
a decision for issuing an approval of a transaction or a 
disapproval of the transaction, and to transmit the result of 
the decision to said card terminal. 

2. The non -contacting type radio frequency recognizing 
credit card system as claimed in claim 1, wherein, within said 
RF card, there is disposed an antenna coil consisting of many 
turns of a thin wire concentrically coiled, so as to utilize 
a power induced on said antenna coil as a power source. 

3. The non-contacting type radio frequency recognizing 
credit card system as claimed in claim 2, wherein said antenna 
coil is wound around the inner edges of said RF card within said 
card several times, and an IC is disposed within said antenna 
coil . 



4. The non -contacting type radios 
credit card system as claimed in claim 2 r 




recognizing 
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wherein said IC comprised; 

an RF interface section including a rectifier, a 
modem, a voltage stabilizer, and a clock generator; 

a control section including an arithmetic controller 
internally having a serial/parallel mutual converting circuit; 
and 

a memory section including an EE PROM for electrically 
recording and erasing the data. 

5. The non- contacting type radio frequency recognizing 
credit card system as claimed in claim 4, wherein a part of the 
memory of said EE PROM is allocated for storing a small amount 
of an advance payment system. 

6. The non -contacting type radio frequency recognizing 
credit card system as claimed in claim 1, wherein said card 
terminal comprised; 

a main control module; 

an RF card communication module for exchanging data with 
said RF card and for activation of said RF card; 
a transaction detail storing module; and 
a terminal computer communication module for exchanging 
data with said terminal computer . 



7. The non -contacting type radio frequency recognizing 



terminal comprised: a user interface including a display for 
displaying used amounts, and a key pad for inputting a use 
secret code. 



credit card system as claimed in claim 5, wherein said card 



8. The non- contacting type radio 
credit card system as claimed in claim 1, 




wherein said terminal computer is connected to a central 
computer, for updating said black list periodically, and for 
transmitting transaction information for approved transactions 
to said card terminal, said central computer being connected to 
a card managing company. 

9. The non-contacting type radio frequency recognizing 
credit card system as claimed in claim 1, wherein said RF card 
is provided with a magnetic strip. 

10. A non-contacting type radio frequency recognizing 
credit card system comprising: ■;>■.' 

an RF card for being activated by receiving a radio 
frequency from a card terminal so as to transmit its own card 
number to said card terminal through a radio frequency; 

said card terminal radiating a radio frequency to induce 
an electric generation in said RF card, and including a B/L 
data storing module for making an inquiry, for a card number of 
said RF card into said. B/L data so as to decide an approval of 
the transaction; and 

a terminal computer for receiving and summarizing the 
details of transaction data transmitted from said card terminal 
to transmit the summarized data to a card managing company, 
and for receiving updated B/L data from said card managing 
company to transmit them to said card terminal. 
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ABSTRACT 



A non-ctacting type radio frequency recognizing credit 
card system is disclosed. In the conventiona credit card 
system, the card recognition is carried out by contactingly 
inserting a credit card (40) into a card reader which is 
connected to a. card managing company. Therefore, the card may 
be damaged, and the card recognition time is extended. The 
non- contacting type radio frequency recognizing credit card 
system according to the present invention includes: an RF card 
(40) for being activated by receiving radio frequency from a 
card terminal (70) so as to transmit its own card number to the 
card terminal through a radio frequency; the card terminal 
radiating a radio frequency to induce an electric generation in 
the RF card, , and the card terminal transmitting a card number 
data (received through a radio frequency) to a wire - connected 
terminal computer (80) ; and the terminal computer reading the 
card number data from the card terminal to make an inquiry to a 
black list, to make a decision for issuing an approval of a 
transaction or a denying of the transaction, and to transmit 
the result of the decision to said card terminal. 
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